
B£ST AVAILABLE COPY 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 
KOMETANI et al 
Appl.No. 10/724,608 
Filed: December 2, 2003 



Atty. Ref.: 380-45; Confirmation No. 3708 
TC/A.U. 1711 
Examiner: Sergent 



For: CATALYST FOR PRODUCTION OF A TWO COMPONENT POLYURETHANE 
SEALANT 



Commissioner for Patents 
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Sir: 

EVIDENTIARY DECLARATION UNDER 37 C.F.R. §1.132 

I, Hiroyuki Kometani, am an inventor in the above-identified application, do hereby 
declare: 

1. That my residence and citizenship are of record in this application as stated in my 
declaration as inventor made under 37 C.F.R. §1.63. 

2. That I am employed by Tosoh Corporation of Tokyo, Japan, the assignee of this 
application. 

3. That I am familiar with the contents of the above-identified application and the 
research effort underlying this application, and that I have read and am familiar with the Official 
Action of December 13, 2005 and the Hagio et al, Laas et al, Nakamura et al and Hannah et al 
references cited therein. 

4. The above-identified application includes experiments and studies as given in Table 3 
on page 22. I have undertaken a series of further experiments to show the beneficial results of 
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the inventive catalyst and methods of its use over a broad range of isocyanates and polyols as 



illustrated in the following table: 





Polyether polyol 


Polyester polyol 


Polymer polyol 


Flame retardant 
polyol 


MDI 


Formulation B 








TDI 


Formulation C 








MDI base 
prepolymer 


Formulation A 
(Already disclosed in 
Table 3 on page 22) 


Formulation E 


Formulation F 


Formulation G 


TDI base 
prepolymer 


Formulation D 









That I conducted various experiments based upon the above outline and the data 
contained in the following Tables was prepared by me. Polyurethane sealants were prepared 
using the catalysts prepared in Examples 1 to 6 of the subject application following the 
procedures of Examples 7 to 12 and reporting the results in a similar manner as these examples. 



Tabfe-4 

Exampb-7 Exampfe-8 Exampfe-9 Exam ple-K Exam ple-11 Exam pfe-12 

Catalyst fobw) 

DBU-A 1.08 - - - - - 



DBU-M 




1.62 










DBU-K 






1.55 








DBU-T 








1.24 






DBN-A 










0.93 




DBD-A 












1.50 


Reactivity £ec) 
Pot life a) 


826 


760 


847 


771 


812 


805 


Tine Vir2000 e) 


846 


808 


946 


956 


912 


952 


Tine Vr4000 6) 


853 


816 


957 


977 


936 


966 


• <&) 
Foam ng property 


O 


O 


O 


o 


O 


O 



1) Tin e until the viscosity of the pofyure thane sealant reaches 1000m Pa.s. 

2) Tin e until the viscosity of the pofyure thane sealant reaches 2000m Pa.s. 

3) Tin e until the viscosity of the po]yure thane sealant reaches 4000m Pa.s. 

4) No foam hg : O Foam hg : X 
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Tabfe-5 





Com p. 


Com p. 


Com p. 


Com p. 


Com p. 


Com p. 


Com p. 


Com p. 




Ex.1 


Ex.2 


Ex.3 


Ex.4 


Ex.5 


Ex.6 


Ex.7 


Ex.8 


Catalyst (bbw) 


















DBU-A2 


1.41 
















DBU-F 




1.32 


— 


— 


— 




— 


— 


DBU-EH 




_ 


1.58 












n n ii c 








7 IP. 

I Jo 










UDu rm 










4 41 








DBN-Ph 
















0.77 


— 


— 


Thorcat535 a) 














0.5 




Oct-Pb S) 
















0.002 


Reactivity ^ec) 
Pot life S) 


694 


672 


312 


1190 


1355 


576 


688 


550 


Tine Vr2000 8) 


862 


691 


386 






751 


808 


720 


Tine Vir4000 S) 


917 


697 


435 






802 


837 


815 


Foam ng property 


O 


O 


O 


o 


o 


O 


O 


O 



1) M ercuiy catalyst 

2) Lead octykte <f>b:20wt%) 



3) Tine until the viscosity of the polyurethane sealant reaches 1000m Pa.s. 

4) Tine until the viscosity of the polyurethane sealant reaches 2000m Pa.s. 

5) Tine until the viscosity of the pofyurethane sealant reaches 4000m Pa.s. 

6) No foam hg : O Foam hg : X 
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Table 4. Foim ubtbn-B 

pbw 

24 
72 
4 

C hanged 

lhdex=105 

a) P o Vetiier po VolO H V =376m gKO H /g 
<2) P o fye ther po fro 1 0 H V =56m gK 0 H /g 

<3)Pofymerb MDXNCO Content=31.2% 



PoVol Q) 
Potyol® 
Zeolite 3A 
Catafyst 
MDI e) 



Tabb-6 



Exam ple-lc Exam ple-K Exam pfe-li Exam pb-16 



Catal/st (bbw) 










DBU-A 


1.08 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reactivity ^ec) 
Pot life fl) 


611 


603 


623 


630 


Tine Vi-2000 G) 


632 


625 


697 


704 


Tine Vi-4000 e) 


640 


634 


718 


719 


(4) 

Foam rig properly 


O 


O 


O 


O 



1) Tine until the viscosity of the polyurethane sealant reaches 1000m Pa 

2) Tiie until the viscosity of the polyurethane sealant reaches 2000m Pa 

3) Tine until the viscosity of the polyuiethane sealant reaches 4000m Pa 

4) No foam hg : O Foam hg : X 
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Tabfe-7 





Com p. 


Com p. 


Com p. 


Com p. 


Com p. 




Ex.9 


Ex.10 


Ex.11 


Ex.12 


Ex.13 


Catalyst (bbw) 












udu r 












DRU-FH 




1.58 








DBU-S 


— 




7.76 


— 




Thorcat535 a) 








0.5 




Oct-Pb G) 










0.002 


Reacti/itv ^ec) 












Pot life 0) 


375 


261 


1120 


610 


310 


Tine Vi-2000 W 


420 


298 




751 


487 


Tine Vi-4000 6) 


435 


372 




799 


522 


Foam ng property 


O 


O 


O 


O 


O 



1) M ercuiy catafyst 

2) Lead octylate (pb:20wt36) 

3) Tiae until the viscosity of the pofyuie thane seafent reaches 1000m Pa.s. 

4) Tme until the viscosity of the pofyme thane sealant reaches 2000m Pa.s. 

5) T in e until the viscosity of the pofyurethane sealant reaches 4000m Pa.s. 

6) No foam hg : O Foam hg • X 



Table 8. Form uhtbn-C 



pbw 



PoVol ft) 24 
Polyol S) 72 
Zeolite 3A 4 
Catafyst Changed 

TDI 0) hdex=105 

a)PoVetherpoVol0HV=376mgK0H/g 

(2) P o Veiher po Vo 10 H V =56m gK 0 H /g 

(3) T-80 ; 2,4-TD I/2,6-TD 1=80/20 
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Tabfe-9 



Exam Exam ph-U. Exam pfe— IE Exam ple-16 



Catalyst fobw) 










1J D U n. 


l.v/O 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reactivity ^ec) 
Pot life a) 


602 


588 


611 


618 


Tine Vi-2000 e) 


628 


624 


702 


705 


Tine Vi-4000 e) 


642 


640 


723 


728 


(A) 

Foam ng property 


O 


O 


O 


O 



1) Tine until the viscosity of the polyure thane sealant reaches 1000m Pa.s. 

2) Tine until the viscosity of the polyure thane sealant reaches 2000m Pa.s. 

3) Tine until the viscosity of the polyure thane sealant reaches 4000m Pa.s. 

4) No foam hg : O Foam hg : X 



Tabfe-10 





Com p. 


Com p. 


Com p. 


Com p. 


Com p. 




Ex.9 


Ex.10 


Ex.11 


Ex.12 


Ex.13 


Catalyst fobw) 












DBU-F 


1.32 










DBU-EH 




1.58 








DBU-S 






7.76 






Thorcat535 a) 








0.5 




0ct-Pb G) 










0.002 


Reactivity ^ec) 












Pot ]ffe C) 


364 


247 


1088 


587 


301 


Tine Vr2000 w 


446 


354 




780 


498 


Tine Vi-4000 s) 


482 


421 




834 


565 


Foam hg property 


O 


O 


O 


O 


O 



1) M ercury catafyst 

2) Lead octybte (F>b:20wt%) 



3) Tine until the viscosity of the potyure thane sealant reaches 1000m Pa.s. 

4) Tine until the viscosity of the pofyurethane seafent reaches 2000m Pa.s. 

5) Tine until the viscosity of the po^urethane seafent reaches 4000m Pa.s. 

6) No foam hg : O Foam hg : X 
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Table 11. Formubtbn-D 



pbw 

PoVol Q) " 24 
PoVol G) 72 
Zeolite 3A 4 
C ata fyst C hanged 

Isocyanate prepolym er C) 1hdex=105 



(L ) P o Ve tiier po Vo 1 0 H V =3 76m gK 0 H /g 

(2) P o tye ther po fyo 1 0 H V =56m gK 0 H /g 

(3) M DIbase piepofym er, NCO Content=21.0% 



Tabb-12 



Exam pb-l'i Exam ple-l£ Exam ple-li Exam ple-20 



Catalyst (bbw) 










DBU-A 


1.08 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reactivity £ec) 
Pot life a) 


834 


771 


855 


797 


Tine Vi-2000 e) 


857 


824 


964 


974 


Tine Vir4000 6) 


869 


835 


978 


998 


„ . (A) 

Foam ng property 


O 


O 


O 


O 



1) Tine until the viscosity of the polyune thane sealant reaches 1000m Pa.s. 

2) Tine until the viscosity of the polyline thane sealant reaches 2000m Pa.s. 

3) T in e until the viscosity of the polyunethane sealant reaches 4000m Pa.s. 

4) No foam hg : O Foam hg : X 
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Tabb-13 





Com p. 


Com p. 


Com p. 


Com p. 


Com p. 




Ex.14 


Ex.15 


Ex.16 


Ex.17 


r? i o 

Ex.18 


Catalyst (ddw; 

U L> U 1 


1 32 










DBU-EH 




1.58 











DBU-S 


— 




7.76 


— 


— 


Thorcat535 a) 








0.5 




Oct-Pb G) 










0.002 


Reactivity ^ec) 












Pot life e) 


684 


334 


1240 


675 


566 


Tine Vi-2000* 0 


716 


425 




821 


735 


Tine Vi-4000 6) 


732 


468 




856 


849 


_ . fi) 
Foam rig property 


O 


O 


o 


O 


O 



1) M ercury catafyst 

2) Lead octylate <Pb:20w1%) 



3) Tine until the viscosity of the pofyunethane sealant reaches 1000m Pa.s. 

4) Tine until the viscosity of the pofyure thane seafent reaches 2000m Pa.s. 

5) Tine until the viscosity of the po^unethane seafent reaches 4000m Pa.s. 

6) No foam hg : O Foam hg : X 



Tabfe 14. Foimu3atbn-E 



pbw 


PoVol Q) 


96 


Zeolite 3A 


4 


Catafyst 


C hanged 


Isocyanate prepolym er ® 


lhdex=105 



0) P ouster pofyol0HV=450mgK0H/g 

<2) M D Ibase prepoiym er, NC 0 C ontentF26.0% 



Tabb-15 



Exam p]e-2l Exam pfe-2< Exam p]e~2^ Exam ple-24 



Catalyst (bbw) 
DBU-A 


1.08 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reactiyitv £ec) 










Pot]ife a) 


822 


757 


846 


778 


Tine Vi-2000 e) 


841 


801 


931 


964 


Tine Vir4000 C) 


852 


816 


946 


984 


• (A) 

Foam ng property 


O 


O 


o 


O 



1) Tine until the viscosity of the pofyurethane seafent reaches 1000m Pa.s. 

2) Tine until the viscosity of the pofyurethane sealant reaches 2000m Pa.s. 

3) Tine until the viscosity of the pofyurethane sealant reaches 4000m Pa.s. 

4) No foam hg : O Foam hg : X 
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Tabfe-16 





Cora p. 


Com p. 


Com p. 


Com p. 


Cora p. 




Ex.19 


Ex.20 


Ex.21 


Ex.22 


Ex.23 


CataVst (bbw) 












DBU-F 


1.32 








_ 


DBU-EH 




1.58 








DBU-S 






7.76 






Thorcat535 a) 








0.5 




Oct-Pb G) 










0.002 


Reactivity &ec) 












Pot life e) 


685 


326 


1210 


684 


524 


Tine Vir2000 w 


709 


398 




824 


708 


Tine Vi-4000 6) 


722 


457 




867 


829 


Foam hg property 


O 


O 


O 


O 


O 



1) M ercury catafyst 

2) Lead octykte (pb: 20wi%) 



3) Tine until the viscosity of the pofyuiethane sealant reaches 1000m Pa.s. 

4) Tin e until the viscosity of the pofyuie thane sealant reaches 2000m Pa.s. 

5) Tin e until the viscosity of the pofyuie thane sealant reaches 4000m Pa.s. 



6)No foam hg : O Foam hg : X 




Tabfe 17. Foim ukti)n-F 




pbw 


PoVol a) 


96 


Zeolite 3A 


4 


Catafyst 


C hanged 


Isocyanate prepolym er 0) 


hdex=105 



a)PoherpoVolOHV=22.0ragKOH/g 
<2)MDIbase prepofym er, NC0 C ontentF26.0% 
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Tabb-18 



Exam ple-21: Exam pfe-2( Exam ph-2'i Exam pfe-28 



Catalrst (bbw) 










DRII-A 

U JJ U A 


1.08 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reacti/itv iec) 










Pot life a) 


838 


768 


858 


819 


Tine Vi-2000 e) 


854 


824 


964 


917 


Tine Vi-4000 C) 


868 


832 


976 


949 


_ . (A) 

Foam ng property 


O 


O 


O 


O 



1) Tiie until the viscosity of the pofyure thane seafent reaches 1000m Pa.s. 

2) Tiie until the viscosity of the pofyure thane seafent reaches 2000m Pa.s. 

3) Tine until the viscosity of the pofyure thane seafent reaches 4000m Pa.s. 

4) No foam hg : O Foam hg : X 



Tabb-19 





C om p. 


Cora p. 


Com p. 


Com p. 


Com p. 




Ex.24 


Ex.25 


Ex.26 


Ex.27 


Ex.28 


Catalyst (bbw) 
DBU-F 


1.32 










DBU-EH 




1.58 








DBU-S 






7.76 






Thorcat535 a) 








0.5 




0ct-Pb G) 










0.002 


Reactivity ^ec) 












PotMe 6) 


681 


326 


1284 


704 


560 


Tine Vi-2000 ft) 


716 


405 




826 


735 


Tine Vi-4000 6) 


728 


437 




897 


823 


Foam ng property 


O 


O 


O 


O 


O 



1) M ercuiy catafyst 

2) Lead octykte (pb:20wt%) 



3) Tiie until the viscosity of the potyurethane seafent reaches 1000m Pa.s. 

4) Tine until the viscosity of the potyure thane sealant reaches 2000m Pa.s. 

5) Tine until the viscosity of the pofyurethane sealant reaches 4000m Pa.s. 

6) No foam hg : O Foam hg : X 



Tabb 20. Foim uhtbn-G 



pbw 


Fram e Retardant PoVol a) 


96 


Zeolite 3A 


4 


Catalyst 


C hanged 


Isocyanate prepo]ym er 


hdex=105 



0.) D brom oneopnetylG fyco]/M onobrom oneopentylTrbl 0 H V=12.5m gKO H/g 
<2)MDIbase prepolym er, NCO C ontent=26.0% 
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Tabfe-21 



Exam ple-2J Exam pfe-3( Exam ple-31 Exam pfe-32 


CataJyst tobwj 
DBU-A 


1.08 








DBU-M 




1.62 






DBU-K 






1.55 




DBU-T 








1.24 


Reactivity ^ec) 










Pot life a) 


857 


780 


867 


791 


Tine Vi-2000 e) 


878 


835 


967 


1024 


Tine Vr4000 e) 


889 


849 


978 


1045 


(A) 

Foam ng property 


O 


O 


O 


O 



1) Tiie until the viscosity of the pofyurethane seafent reaches 1000m Pa.s. 

2) Tine until the viscosity of the polyure thane sealant reaches 2000m Pa.s. 

3) Tine until the viscosity of the polyurethane seafent reaches 4000m Pa.s. 

4) No foam hg : O Foam hg ' X 



Tabb-22 





Com p. 


Com p. 


Com p. 


Com p. 


Com p. 




Ex.29 


Ex.30 


Ex.31 


Ex.32 


Ex.33 


Cata]yst (bbw) 












DBU-F 


1.32 










DBU-EH 




1.58 








DBU-S 






7.76 






Thorcat535 Q) 








0.5 




0ct-Pb e) 










0.002 


Reacti/itv £ec) 












Pot life C) 


697 


335 


1310 


698 


573 


Tine Vi-2000 ft) 


719 


421 




826 


746 


Tine Vi-4000 6) 


735 


457 




868 


846 


Foam rig property 


O 


O 


o 


O 


O 



l)M ercury catalyst 



2) Lead octylate fl>b:20wt%) 

3) Tine until the viscosity of the pofyure thane sealant reaches 1000m Pa.s. 

4) Tine until the viscosity of the pofyurethane seafent reaches 2000m Pa.s. 

5) Tine until the viscosity of the pofyurethane sealant reaches 4000m Pa.s. 

6) No foam hg : O Foam hg ' X 

I declare further that all statements made herein of my/our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 



-11- 



1077646 



KOMFTANI ct al 
Appl. No. 10/724,608 ' 



Code and that *uch willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Date: 6^ J^U ^ggjg 



Hiroypki Kometani 
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